Generalised, multifocal or segmental idiopathic torsion dystonia (ITD), is caused by an autosomal dominant gene with reduced penetrance in about 85% of cases. Of 104 patients with these types of ITD, 17 (16'4%) gave a history which suggested that dystonic movements had been precipitated or exacerbated by trauma. Eight of these 17 patients had affected relatives. If precipitated, dystonia appeared first in the injured part of the body within days or up to 12 months after the trauma and later became more widespread. Peripheral injuries may influence basal ganglia function and provoke the onset of dystonic movements in individuals who are ITD gene carriers.
Idiopathic torsion dystonia (ITD)
' Direct basal ganglia damage cannot be the explanation for the development of dystonia when the trauma is strictly peripheral and localised. In this study, the relationship between trauma and dystonia was examined in a large series of cases of generalised, multifocal and segmental ITD, in the majority of which there was evidence for a diagnosis of inherited dystonia. 2 The aim was to establish how often trauma appears to precipitate dystonia in those who are at risk of developing it by virtue of being ITD gene carriers.
Methods
All patients were seen as part of a clinical and genetic study of generalised, multifocal or segmental ITD in the UK.2 They were all interviewed and examined according to a standardised protocol by one of us (NAF) in 1987 and 1988. Diagnostic criteria for ITD were: 1) generalised, multifocal or segmental dystonia as defined by Fahn et al;' 2) no pyramidal, cerebellar, sensory or intellectual deficit; 3) no history of perinatal hypoxicischaemic encephalopathy or kernicterus and normal early development; 4) no other predisposing cause for secondary dystonia such as encephalitis or neuroleptic drug exposure; 5) no cause disclosed by investigation, particularly imaging and laboratory investigations and 6) no clinical features to suggest secondary dystonia or other dystonic states of unknown aetiology such as dopa responsive, paroxysmal or alcohol responsive myoclonic dystonia.6 Ascertainment was not biased in favour of familial cases; those referred specifically because of a positive family history were not included.
In all patients who participated, a medical and family history was taken, including details about previous injuries and surgical or dental procedures (excluding simple fillings or single extractions) and complete neurological examinations were performed. To minimise heterogeneity, cases with only focal dystonia or in which the diagnosis of ITD was not secure were excluded.
Results
One hundred and four patients fulfilled the inclusion criteria for this study. either an injury or a surgical procedure, three reported striking exacerbation of existing dystonia after an injury or surgery, and two reported both of these phenomena. These 26 cases were grouped into the following categories: 1) Onset possibly precipitated by trauma (trauma followed by the onset of dystonia in the same region within one year); 2) Existing dystonia exacerbated by trauma within two months; 3) Reports of uncertain significance (dystonia following injury after a long delay or to a remote site); 4) Trauma which probably followed the onset of the dystonia. The relationship of trauma to onset or exacerbation in the first two groups is shown in the table; in two (cases 3 and 4) dystonia was first precipitated and later exacerbated by trauma. Therefore, 17/104 (16.4%) index cases had a history of injury less than one year before onset or exacerbation of their dystonia, and involving the subsequently affected site.
Onset possibly precipitated by trauma Case 1 had a difficult and painful extraction of retained roots of a tooth; this was followed within one year by oromandibular involuntary movements and subsequently by severe axial dystonia.
Case 2 had two upper molars extracted and a plate fitted. A few weeks later he developed oromandibular dystonia which progressed to generalised ITD.
Case 3 sustained a deep laceration to her right hand at the age of 13. Writer's cramp appeared in the hand a few weeks later. At the age of 34, a laminectomy was performed for a prolapsed intervertebral disc. Severe involuntary movements of the trunk appeared postoperatively and have persisted.
Case 4 had a laparotomy for peritonitis and an intravenous cannula was inserted into the left forearm; her mother noted involuntary movements of this arm while she was recovering from the anaesthetic. A year later severe involuntary movements developed in the other arm upon removal of a plaster cast after fracture of the wrist.
Case 5 fell and injured his right arm at the age of five; the arm was immobilised in a sling. Abnormal involuntary movements and postures of the arm were noted immediately and these progressed to severe dystonia of the arm and hand. He now has generalised ITD.
Case 6 fell and injured her left ankle at the age of 20. A few days later, the foot suddenly developed a dystonic posture; violent involuntary movements of the leg, especially on walking, have persisted.
Case 7 fell and sustained a deep laceration to the anterior aspect of the left leg, between the ankle and the knee. Eleven months later, she developed dystonia of the left foot and leg which progressed to severe generalised dystonia which confined her to a wheelchair.
Case 8 was struck on the head by a heavy box. There was no loss of consciousness. A few weeks later she developed torticollis and now has axial segmental dystonia.
Case 9 turned his head suddenly and awkwardly while driving in order to avoid an accident. There was a sudden pain in the neck which radiated into the back of the head. Six weeks later he developed persistent torticollis and a tremor of the hands.
Case 10 was injured between the scapulae while unloading a lorry whose heavy rear door swung closed and struck him. There was some bruising and much pain on movement, followed within 24 hours by torticollis. He now has axial segmental dystonia with involvement of trunk, arms and face.
Case 11 had a complete dental clearance for caries. This was followed after a few months by oromandibular and subsequently by cranial segmental dystonia.
Case 12 accidentally struck his left thumb with a hammer, producing bruising and swelling. A few days later the hand adopted an odd posture. This persisted and within a few weeks the left foot was also involved. Over the course of the next 10 years, further dystonia has appeared on the left side. Despite intensive neuroradiological studies, no structural lesion has been detected to account for the hemidystonia.
Case 13 fell from a bicycle at the age of 17 and sustained grazes to the face and a nasal fracture. Six months later she developed dystonic dysphonia and now has generalised ITD with prominent cranial involvement.
Case 14 fell and sustained bruising of the face. Dysphonia appeared within a few weeks followed by oromandibular dystonia; the patient now has generalised dystonia.
Existing dystonia exacerbated by trauma In addition to cases 3 and 4 described above, who had dystonia precipitated and exacerbated by injuries, there were three other cases in whom dystonia was exacerbated by trauma. Case 15 
Discussion
This study was undertaken on a well defined population of patients with ITD, 85% of whom can be considered to have a genetic disorder,2 and suggests that trauma may interact with genetic susceptibility in the development of dystonia. The first 17 cases described add to the increasing and longstanding body of evidence which incriminates peripheral trauma in the onset or exacerbation of involuntary movements in various dystonic disorders, and indicate that trauma may be relevant to generalised inherited disease as well as focal dystonias which probably have a more diverse aetiology. Gowers7 described torticollis and writer's cramp after local injuries and Wilson8 referred to injury as a precipitant of "occupational cramps". Sheehy and Marsden9 described three trauma-induced cases out of a series of 60 patients with torticollis and calculated that 9% of 414 cases of this focal dystonia had suffered preceding injuries. These authors'" also noted that writer's cramp could be precipitated by local hand injury, and subsequently identified five such cases amongst 91 patients. " Marsden et al'2 described five patients with muscle spasms and Sudeck's atrophy after injuries to a limb. Severe pain after the injury was characteristic and the movements were often dystonic in nature. Schott'3 described four patients with axial or arm dystonia after local trauma, and later'4 described a further ten patients with movement disorders which appeared to have been precipitated by peripheral trauma; six of these had developed dystonia, including writer's and pianist's cramps, cranial segmental dystonia, axial segmental dystonia and focal foot dystonia. The interval from injury to development ofdystonia ranged from 24 hours to three years.
In some patients, oromandibular dystonia has appeared after dental treatment.3' Brin and colleagues'6 briefly reported 23 patients in whom trauma precipitated dystonia in the injured region after an interval of between one day and eight weeks. Jankovic and Van Der Linden,'7 also described a number of patients with dystonia and tremor induced by peripheral trauma; of 28 cases, 13 There is also direct experimental evidence that peripheral injury alters basal ganglia chemistry. De Ceballos et a129 found that a thermal injury to one hind limb in the rat causes early (24 hours) bilateral reduction of leu-encephalin immunoreactivity in the globus pallidus, and later (one week) bilateral (but most marked contralateral), reduction of both met-encephalin and leu-encephalin immunoreactivity in globus pallidus, and of metencephalin in caudate-putamen. These late changes in basal ganglia encephalin content could conceivably be responsible for peripheral trauma precipitating dystonia in genetically susceptible individuals.
Of particular interest is the association of peripheral injury, reflex sympathetic dystrophy and dystonia. 2 Recently, Schwartzman and Kerrigan"0 reviewed 43 patients with reflex sympathetic dystrophy and major movement disorders, which in 33 took the form of obvious dystonia. A number of mechanisms has been invoked to explain the clinical features of reflex sympathetic dystrophy. Peripheral mechanisms alone (such as ectopic generation of neuronal impulses with ephaptic cross-talk at the site of injury, as well as sympatheticallymediated alteration in mechanoreceptor and nocioceptive responses), seem unlikely to be responsible. It is possible that reorganisation of spinal cord sensory networks occurs to explain, for example, the spread of pain in the condition. Whatever causes such changes in spinal cord sensory activity could also affect spinal motor machinery.30
Whatever the mechanism responsible for trauma associated dystonia, there are practical implications. In previously reported cases3 and in six patients in this series, the injury implicated in the onset of exacerbation of dystonia was a surgical or dental procedure. While treatment of incidental illnesses may involve unavoidable surgery, and some injuries are inevitable in everyday life, it may be that caution is appropriate when considering surgical treatment for dystonia, particularly orthopaedic procedures to which many patients are subjected with unpredictable benefits.
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